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optionally togetiier with Tween and sodium chloride, (iv) and mixtures thereof, in an amount 
effective to inhibit microbial attachment to said animal or poultry carcasses or parts thereof. 



REMARKS 

Entry of the foregoing and reconsideration of the subject application, as amended, 
pursuant to and consistent with 37 C.F.R. Section 1.112, and in light of the remarks which follow, 
are respectfully requested. 

An Information Disclosure Statement is being filed concurrently with this Amendment 
Claims 13-24 are supported by original claims 1-12, the term "comprising" has been 
changed to "consisting of." Attached hereto is a maiked-up version of the changes made to the 
claims by the current amendment The attached page is captioned "Version with markings to 
show changes made." 

Claims 1-12 have been rejected under 35 U.S.C. Section 1 12, second paragraph. That 
rejection is traversed in part. 
^ / The Examiner alleges that the trademark "Tween" cannot be used in the clauns. 
4^ / However, a search of post- 1976 patents on the U.S. Patent and Trademark Office website shows 
^ \ that 247 patents contain the term 'Tween" in their claims (see attached paper and copy of U.S. 
Patent 6,651.1 12 (note column 2, line 54 and claim 15)). 

The term "heparan sulfate" is not the same as the term "heparin." See the attached copy 
of the definitions of "heparan sulfate" and "heparin" ftom Stedman's Medical Dictionary. 25* 
Edition, Williams and WiUdns, 1990, Baltimore. 

The Examiner has alleged the following (page 2, Office Action): "...Claims 1 and 4-12 
are further indefinite because it is unclear what one of ordinary skill in the art would consider as 



TUE 15:54 FAX 301 504 5060 



ARS-OTT 



@00$ 



an 'effective amount'...." It is well settled that the term "effective amount" is indefinite when the 
function rendered effective is ngl recited in the claim. In re Ftederiksen, 102 USPQ 35 (CCPA 
1954); Ex parte Story, 169 USPQ 494 (POBA 1970). However, when the effect achieved is 
recited the term is not indefinite. In re Caldwell, 138 USPQ 243 (CCPA 1963); Ex parte Dobson, 
165 USPQ 29 (POBA 1969). 

Furthermore, the first paragraph of page 4 of the specification clearly states the following 
(emphasis added): 

...The method of the present invention may be used at any stage in 
the processing of animal or poultry carcasses or seafood or parts 
thereof; in addition, the method may be used at different 
temperatures utilized at different stages in the processing plant. 
The amount of (i) polysulfated polysaccharides, (ii) carboxymethyl 
cellulose, (iii) guanidine or arginine, optionally wifli Tween and 
sodium chloride, (iv) or mixtures thereof, that is effective to fiillv 
or partially detach microorganisms fe.g,, bacteria) fiom. or fully or 
partially inhibit microbial (e.g.. bacterial) attachment tn , anima^ nr 
poultry carcasses or seafood or parts thereof is easily determined by 
one skilled in the art (as shown in the examples below). Generally, 
0,05-2% (preferably 0.1-0.5%) (w/v) polysulfated polysaccharides 
(e.g., carrageenans), 0.1-0.5% (w/v) carboxymethyl cellulose, 0-1- 
2M preferably 0.5* LO M) guanidine or arginine, 0.01-25% 
(preferably 0.05-l%)(w/v) Tween (e.g., Tween 80), and 0.5-3% 
(preferably 0.85-2) (w/v) sodium chloride may be utilized.... 

In view of the above, withdrawal of the rejection of the claims under 35 U.S.C, Section 
1 12, second paragraph is respectfully requested. 

Claims 1, 5, 7, 9-10 and 12 have been rejected under 35 U.S.C. Section 102(e) as ^ 
purportedly being anticipated by Doyle et al. (hereinafter Doyle). That rejection is traversed as it 
applies to the new claims. 

The present invention, as embodied in new claim 13, relates to a method of detaching 
microorganisms from, or of inhibiting microbial attachment to, animal or poultry carcasses or 
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seafood or parts thereof. The method consists of contacting animal or poultry carcasses or 
seafood or parts thereof at least once with at least one member of the group consisting of (i) a 
polysulfated polysaccharide, (ii) carboxymethyl cellulose, (iii) guanidine or arginine, optionally 
together with Tween and sodium chloride, (iv) and mixtures thereof, in an amount effective to 
detach microorganisms from, or inhibit microbial attechment to, said animal or poultry carcasses 
or seafood or parts thereof. 

Doyle is concerned with compositions and methods for enzymatic reduction of adhesion 
by one or more microorganisms to cells, tissues, etc. Preferred enzymes include polyphenol 
oxidase and asparaginase. The composition is used to treat infections of nonhuman animals 
(paragraphs 0067, 0045). The composition may optionally contain carrageenan (paragraph 0074) 
and carriers such as methylcellulose (paragraph 0080) or thickeners and binders such as 
carboxymethyl cellulose (paragraph 0089). Example 5 discloses the use of benzoyl-DL-arginine-^ 
p-nitroanilide (paragraph 0135) though its purpose is unclear. 

The claimed method does not involve use of the same composition as described in Doyle. 
Doyle requires the use of enzymes (e.g., include polyphenol oxidase, asparaginase) as the -n V^^^ .A 
effective ingredient. No such enzymes are used in the present invention. Nor is the present V ^^u' 
invention concerned with treating infections in living animals; to the contrary, the present \ ^ / 
invention is concerned with detaching microorganisms from, or of inhibiting microbial / Y 
attachment to, animal or i)oultry carcasses or seafood or parts thereof. ^ ^ 

In view of the above, withdrawal of the rejection of the claims under 35 U.S.C. Section 
102(e) is respectMIy requested. 

Claims 2-4, 6, 8 and 1 1 have been rejected under 35 U.S.C. Section 103(a) as purportedly 
being obvious over Doyle. That rejection is respectfully traversed as it applies to the new claims. 



1 
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The Examiner has alleged the following (page 4, Office Action): "...Doyle et al. teach 

using carraageenan to promote the reduction in the adhesion of the microorganism to the 

animaL..-" However, Doyle actually states the following (paragraph 0074; emphasis added): 

..»The pharmaceutical composition of the present invention 
preferably contain an effective amount of an enzyme, such as 
/ polyphenol oxidase...Optionally, the pharmaceutical composition 

op may include agentifs) that stabilize or augment the activity fff the 

/A'/ polyphenol oxidase- Such agents include... carrageenan and other 

ts ^ agents used to compound pharmaceuticals.,.. 

? *i: / The present invention does ngt utilize enzymes such as polyphenol oxidase. Without enzymes 



^ S ^^^^ ^ polyphenol oxidase the Doyle*s composition would be rendered inoperable for its 

intended purpose which is strong evidence of the non-obviousness of the present invention. In re 
Gordon, 221 US?Q 1 125, 1 127 (Fed. Cir. 1984). In other words, there would be no technological 
motivation for engaging in the modification or change (i.e., deletion of the enzymes); to the 
contrary, there would be disincentive. 

Withdrawal of the rejection of the claims under 35 U.S.C, Section 103(a) is respectfully 
requested in view of the above. 

Claims 1, 4-6, and 10-12 have been rejected under 35 U.S.C. Section 103(a) as 
purportedly being obvious over Michener et aL (hereinafter Michener). That rejection is 
respectfully traversed as it applies to the new claims. 

The present invention has been described above. 

Michener discloses the use of alkyl guanidines prior to heat treatment in the preservation 
of foodstuffs. The alkyl guanidines decrease the thennal resistance of bacterial spores (column 2, 
lines 9-13). The alkyl guanidines may be mixed with a suitable carrier such as methyl cellulose 
(column 4, lines 12-20). 
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The present invention does not utilize heat treatment of foodstuffs. Without heat 
treatment Michener's process would be rendered inoperable for its intended purpose which is 
strong evidence of the non-obviousness of the present invention. Gordon at 1 127. In other 
words, there would be no technological motivation for engaging in the modification or change 
(i.e., deletion of the heat treatment step); to the contrary, there would be disincentive. 

In view of the foregoing, further and favorable action in the forai of a Notice of 
Allowance is believed to be next in order, and such action is earnestly solicited. 

The Examiner states the following (page 5, Office Action): "...The prior art made of 
record and not relied on is considered pertinent to applicant*s disclosure...." It is obvious that the 
prior art other than Doyle and Michener are not involved in the rejection of the claims under 35 
U.S.C. Section 103(a). 

In the event that there are any questions relating to the Amendment, or to the application 
in general it is respectfully requested that the undersigned be contacted so that prosecution of this 
application can be expedited. 
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Please charge any required fees pertaining to this Amendment to the Deposit Account of 
the undersigned, No, 21-0414, and credit any overpayment to said Account. 

Respectfully submitted. 




Date: 18 March 2003 



G. Byi6n Stover 

PTO Reg. No. 34,737 

USDA-ARS-OTT 

5601 Sunnyside Ave. 

Room 4-1 194 

Beltsville, MD 20705-513 1 

Telephone: (301)504-4783 
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Serial No.: 09/832,211 

Version With Markings To Show Changes Made 



IN THE CLAIMS : 

Claims 1-12 have been cancelled. 
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FORMUIATIONS FOR ADNONISTERING 
CALCITONIN AND PROCESSES FOR 
PREPARING THE SAME 

REFERENCE TO PREVIOUS AFPUCAnONS 

This applicadoD claims bedefiL of US, PrDvisiona] Appli- 
cation No. 60y204^ filed oa May IS. 2000 entitled 
TormuktioiiB for Adminisiering Caldtooia and Pmcess for 
PiepariDg (he Same'', hereby inoorpoiated by Ecfcrencc into 
this applkation. 

1. Field of tbc Inveniioo 

The present invention relates to formulations for non- 
invasive dclivcty of caldlonin across muoous membranes by 
oral or inbalani routes to patients and to processes for 
preparing Ifae formuUtbns. 

2. Description of the Prior Art 

Efiiective, convenient, and comfortable delivery of calci- 
tonin to patients is an area of major ooDcem. A conventional 
i mode of dctivcry for many drug$ is by oral ingicstion of pills 
or tablets that dtsiuegrate into primary particles* and release 
the drug for absorption into the patient's bloodstream torn 
the stomach and gastrointestinal (GI) tract. However, calci- 
lonin is not suitable for conventional modes of delivery sucb 
as oral dclivciy, as it is susceptible in enzymatic degradation^ 
and its large size and bydrophilic nature makes it ill suited 
for abfiorjition through the Gl tract. Saliva and/or gas- 
trointestinal compounds tend to degrade or digest ihe 
calcitonin, rendering it ineffective. 

Efforts have recently been made to develop more effective 
routes for adoiinistering calcitonin. See, e.g., U.S. Pat. No. 
5,726,154, "Stabilizarion and Oral Delivery of Calcitonin"; 
U.S. PaL No. 5»441,933, '^Phaimaceutical Composilioos and 
Dosage Forms for the Oral Delivery of Oddtonin"; and U.S. 
PaL No. 5,28 1480^ "Cakitonin-conUining Emulsion for 
Nasal Adminislration," eadi of which is incorporated heiein. 
However, issues sucb as compositional stability, patient 
convcnisncB, and difficulty in fabrication (e.g., cost) often 
need to be considered as the formuladons and delivery 
methods are developed. There lemains a need for a relatively 
simple process and formulation for conveniently and effec- 
tively administering calcitonin, particularly methods that are 
applicable for oral mucosal administration and provide a 
more ej^dent and reliable bioavailability. 

DESCRIPTION OF THE INVENTION 

This invention provides a formulation useful for conve- 
niently delivering calcitonin to a taigeted area. One aspect of 
the present invention is a stabili;^ form of calcitonin 
resistant to chemical and enzymatic degradation. The solid 
particles are less exposed to potential deleterious compo- 
nents of the formulation. In another aspect of the invention, 
a formuladon is pmvided that is adapted for oral (buccal) 
delivery of caldtooin. In this formulation, an eSective 
amount of caldtonin is mixed udih an "oral absorption 
enhancer^ in a carrier sptvent, preferably also in tbe pres- 
ence of a sur&ctanL The oral cavity presents a large exposed 
mucous membrane through which the caldtonin can be 
absortied. Incoiporating the permeation enhancer into the 
particle or onto the surface of the solid particles increases the 
eSective concentration of the permcatioQ enhancer at the 
uptake site. This leduces the concentration required in the 
bulk solvent which dccrcBses the likelihood of nonspecific 
initatioD. Thus the formulation is optimized for oral absorp- 
tion directly tlirough the buccal mucosa of the oral cavity. 
The carrier soh^cnt preferably is non-aqueous wfaich forthcr 
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limits the exposure of the solid calictotrin particles to 
hydroiytic degradation. 

For example, an exemplary formulatioD adapted for oral 
mucosal delivciy according to this aspect of the invention 
5 includes at least three components: (1) an effective amount 
of cakitonin; (2) an oral al^rption enhancer for diaupting 
or modifying the absorptive surface of the targeted site (such 
as wcttit^ to improve ab$orption across the membrane; (3) 
an optional formulation surfactant for mcreasing the misd- 
10 bility of the formulation ingredients or reducing the size of 
Ihe caldtonio to droplet size suitable for intraoral delivery 
( e.g., 5-200 fax); and (4) a carrier solvent. 

The term ""alkyl group" as used herein means a saturaiedp 
moDovalentp imbxancfaeid or branched hydrocarbon chain. 
Examples of alkyl groups indude, but arc not limited to, 
Ctf — Cjo alkyl groups, such as bexyL bcptyl, and octyl, 
decyl, dodecyl tetradecyl, hcxadecyl, octadecyl. An alkyl 
group can be unsubstituted or sub^mtcd/with one or two 
suitable substiiuents. 

The term *'alkenyl group" as used herein means a 
monovalent, imbrancfaed or branched hydrocaiboq chain 
having one or more double bonds therein. The double bond 
of an alkenyi group can be unconjugated or cotijugated to 
another unsaturated group. Tbe double t>ond can be £ or Z 
isomers. Suitable alkenyi groups include, but arc not limited 
to Ctf— alkenyi groups, such as hexenyl, hexadienyl, 
(2>octa^l2-enyl. (E)-octad6C-12-«nyl« (Z)-tetradec-lO- 
cnyL An alkenyi group can be unsubstimted or substituted 
with one or two suitable substimenis. 

30 

Orally-acceptable absorption enhancers include surfac- 
tants sucb as sodium lauryl sulfate, palmitoyl carnitine, 
Lauretb-9, phosphaudylcfaolioe, cyclodextrin and deriva- 
tives thereof; bile salts sucb as sodium deoxycholate, 

3^ sodium taurodtolate, sodium glycochlale, and sodhun fosi- 
dale; chelating agents including EDIA. citric add and 
salicylaies; and fatiy adds (e.g., oldc acid, lauric add, 
acylcamitines, mono- and dj^ycerides). Other oral absorp- 
tion enhancers include benzalkonitun chloride, benzctho- 

^ nium chloride, CHAPS (3-(3-cbolam2dopropyl)- 
dimclhylammonlo-l-propanesulfonate), Big-CHAPS (N, 
N*bia(3-D-glucQnamidopropyl>cbQlamide)» chlorobutanot, 
octoxynol-9, benzyl alcohol, phenols, cresob, and alkyl 
alcohols. Ptc&rred oral absorption enhancers for the present 
mvention include sulfates, RS04~M'*', wherein R is selected 
from a group consbling of C^— Cjo alkyl and C^-^-C^q 
aDcenyl and M U an alkali metal cation. An especially 
preferred oral absorption enhancer for tbc present invention 
is sodium lauryl sulfate. 

50 The formuladon surfactant may be selected firom surfac- 
tants such as benzalkonitun chloride, benxethonium 
chloride, polysoibate 80. sodium lauryl sulfate, Brij surfac- 
tants (e.g.. polyoxy(n)oleoethers, wherein a is from 1 to 
100), TVypcn surfactants (e.g., sorbitan monooleaie {Span 

55 80} and sorbitan monolaurate (Spao 20}), Pluronic surCac- 
tanls (e.g., Pluronic F77), lecithin, oleic acid, 
polyoxycthylenc, and diociyl sodiutn sulfosucdoate 
(Aerosol OT). 

Tbe carrier solvent preferably is a non-aqueous carrier 
60 solvent selected from ethanoU glycerol, propylene glycol, 
polyethylene glycol, sorbitol, vitamin E and derivatives of 
vitamin E, and polyvinylpyrrolidone. 

According to another aspect of the invention, a formula- 
tion adapted for non-invasive transmucosal delivery is com- 
65 prised of solid phase particles suspended in a delivery 
medium. With this fonnulatian, dehydrated solid-phase par- 
ddes are composed of caldtonin containing with at leasi one 
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of a sur&ctant and a peimcatioa enbancer, and suspcoded in torlM (MDA) and sprayed diTtcily to ibc largel£d $ites of 
a siupensioo mediuni Buch as a phannaeeuUcally acceptable (he body, wbidi include, but ate cot limited to the buccal 
earner or propellant system. The suspension medium is mucosa, subliogual area and skin. 

mtnord adminutaLoo or by iDhakiioD to the pu^D«y ? ^Live «ules « foUo»s. A cnianlii; of c«lci»nu. is dis- 

or uj^l «g.on. -me dehveiy device tRDspons U,e sus- ^ pharaaocutfcdly ac«puble b»ffcr, such as 

pcDded pamdM oontamed in dmp cte aeresokzed fh,« the bufferf lactate buffer, ptos^e buffer, orlhc like, to 

enable the abaoiption of the caldtomn thwjjgh the buccal, ,o caldtonin copccDtration for fte iolulion is 2-30 m^mL Tbt 

puinonary or nasal ep.thd»i membrane. The P«nn«a^on ^^^^ ^ ^^ phaimaccuticalh^ accepl- 

cDhan^is increase membrane pcmicabihty and faahla^e ,blc surfactant and at least one ^rmeatioo enhancer (as 

diug transpon through the biolpgjad mcmbiaces, th«eby ^^^j ^^.^ ^ rsurfiictant a. «^U. The 

enhancine the bioavadabluy of the delivered cafcitonin^ sur&aants and the permeation enhancer are prpfcrably 

Suiublc pecmeation enhancers and surfactants may be u ,^i„m, j„„„„, i.,, . ,.„. i,..:„ -.«v j 

,^./™., soluble in wansr, such that a tiomoecDeoiis solution IS fonned 

Selected from the compounas refeienoed above. The calci- .a., ,1 _„,„•,-_ - _j ■.l ,1. _ . 

. ■ ■ .L • —J .1. u .u u 1 -iL !• 1 '0' calcitonin solution 1$ mixed with the agents, 

laoin IS then tnospoited through the buccal epitbclial mem- , . . . 

btane al the area whore the peptide was deposited and ^ soMioti coDtaimng calatomn and the suifaciani 

teaches the systemic blood drculatfan. Wiih this invention. ^'^'^ f cnhanar is subseqiienily lyppbilized 

the formulation may bo delivered via an atomized spray or ^ (^*-*"^ ^ dehydrated, sohd-phasc particles. TTie 

liquid, thereby avoiding the pains and discomfbn encoun- P^'^f '""^ T^»vod by ^ray drying. e»aporanon 

lered with invasive modes of deUvery by injection. ^ tedmiques well known m the art and the present 

Applying the inventive concepis desaibed herein, each / ~' ^ .""^ ^ 

do^of cScitonin may be sepkralely included within a "f.^'f "'"^ »W.ph«e particles may be further m«ed w^h 

contdner. such that single doaw of calcitonin can be coo- „ !°?^ ^ *^ ^ 

vemenay admiiiistered. Also, the calcitonin may bepiovided "'?'"*"8. but not Lmited to aqueoie or propeUanl based 

=n-.», . iii™™ . ^ni.in.r . w.,r,ri»« solutious or suspensioos for aerosol delivery. The aqueous 

wiO, a «fchwry system mcludmg a conUiner. a metcnng j fonnuladon can then be delivered as an asiosolized 

pump/valve fitted to the container, and ao actuator, such that j . " miwwimwi 

a sinjle dose may be administered by actuating the metering " Pump system Jor ««npto. » P«P^f* 

pumJ/vaNe fitted to the «,ntain«r. By co-adiSinistration of „ ^^^^^Tl^;"" A^'t.^^T'^ W*'"^ 

LJLcilomnandpermeatipnenhaDc^ntothetaisetregion. Pjf^ f^f'« (as d«cnbed above) can be d«^ in 

the peimeabiUiy of the epitheliJ membrane can be etoaw^ if dea^ed. to fotm 

increased, thereby increasing the bioavailabiiity of the cal- '^?^JJ1JT^^•f m P?*"'^'"*'^"' ""JT'iL^ 

dlonifl. FUtihennU timed-release of the calcitonin may be 7^"' If^"*'* '^a J^ ^T^^ 

achieved by applySg the dehydrated solid-phase pardde 3s ^J*"^ fi'^'l Mid ramped to the 

size emboiment of the invention. Tlie coLentration of «ntainer. and one or a eoinbrnation of hquefied 

surfactant andA.r permeation enhancer can be adjusted to T^i^T-J.^*""" •J^T""" '^T. 

modify the timing ^ the absorption of the caldtonii into the ^'T'^ ^. ^''^drated soM-phase particte comj-sed of 

patient's bloodslieam calatomn and functional excipients. The obtamed formula* 

^ t 1 t • u L J 1 • . can be used as a pressurized metered-dose inhaler or 

Tlie formulaUdos of this Invention may be dehvecedv^ 40 j^^^^ ^^^j^ for aerosol delivciy by propellant or 

an aerosol spray or dmps. A propeUani sysiem for a metcwd-valvc sysiems. ^ ^ f 

piDpellant-driven aerosol fbrmulation may cotfiist of one or „ , ^ 

a combination of the pharmaceulicaUy acceptable , The oxempkiy formulations accoidmg 10 

ptopeUants, including hydrofiuDrocafbons (HFA 134a, HFA ha^c superior chemical slabibty after storage at ambient 

227), cblorofluoiocaibons (CFC 11, CFC 12. CFC 114), 45 ^ constuules yet another advanuge of this 

hydrocacbods (piopanc, butane, isobutane, etc.). and dim- conventional dosage foims for calcitonin, 

cthylelher. OTA134a andHFA227 are prcfcned propellants myenlion will be belter underetood from the following 

due to the testriction in production and use of CFC propel- examples However, those of ordinary skiU m ihe an wiU 

lanis. Ethanol can be incorporated into the fonnulation as a f "^^^ underetand that these Examples are merely iUustra. 

dispersing aid and a cosolvcol for the surfactants, with its 50 invention, 

level ranging ttom 0% w/w to 50% w/w, A typical level of EXAMPLE 1 
ethandl is 5-20% wAv, Oihcr solvents or co-solvents may be 
used, as refereated above. Preferably, the formulation is 
con-aqucous. However, if an a^ueous-bsscd system is 

pTepared, the product advantageously niay be preserved 6i 
against microbial growth since this may affect the chemical 
stability of the ingredients, safety, and acceptability of the 
product, and the physical integrity of the system, /^rplying 
the solid particle embodiment of ibc inventioDt an inhalation 

mode of administraiion is also contemplated. In this case, 60 
the formulation can be padcaged and used in a similar 
manner as a pressurized metered'dose inhaler (pMDI)* The 

inventioD will accurately deliver an aerosoliz&d dose fo the The ingredients (calcitonin, bufter) are thoroughly mixed to 

pulmonary region of a patient by oral inhalation, or to the form a solution. Ar lease one permeation enhancer is added 

nasal cavity of a patient by nasal application. For a topical es and dissolved. The sohxiion is lyophilized to remove the 

mode of adminxsuation, the formulation (solid^ph&sc baaed) waier and form dehydrated solid particles oonuining drug 

can be packaged in the form of a caetcred-dose applica- and C^tional exdpicnts. The su^nsioo is placed within a 



Iqgrodient 






05-5 


Permeallfia cnhaflcer^s) 


1.2-10 


CUtVDMolVttt 






6-20 


BuHiar 


0.01-20 


Pnpcllant 


qj. to t(m> 
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prcssutB-rasistant cad and adisimsiercd ifitra-orally tt> pro- 
vide cqldtoDin to a patieat in need thereof 

EXAMPLE 2 

C&lcicotim is weighed in a dean glass contaiaer and 
dissolved in a bu&r. such as a lactate bu&r, at a suitable 
pH. Brij 98 and sodium laucyl sulfate are added to the 
caldionin solution to form a bomogcEious solution. The 
mixture is lyophilijccd and the dehydrated solid particles arc 
suspended in ethanoL The etbaaol slurry is added to a 
pressure-resistant can, a valve is crimped on, and hydrof^ 
hioroaJkane (HFA-134a) ^d through the valve into the 
canister The compositioa of the fonnulation is presented as 
follows: 



10 



Co&ocntMliod at Eodi rfaarmicfiutuaj IngredlcAt 






Brij 98 


0S% to >i.Q% 


Sodium LAuryl Sul&tc 


1% 


AakydrDio Elhanol 


20% 


[IR^134a 


q.s. ta 100% 



Ibe formulation is presented as. a readily redispersible 
suspension in which dehydrated SDlid<^base particles con- 
taining calcitonin arc suspended in HFA 114a for effective 
aerosol delivery of calcitonin to a targeted site. 



20 



25 



30 



EXAMPLE 3 
A formulation is presented as fbllows; 



35 



Oocceiitration of Each Fhannaceulicnt ingiedlcitf 
(PematBga a axproned oa wfv baala) 



CBldtDnin 


X-Q9b 






SodiDin ljuiiyl Sulfate 






3-5% 


Aahj^ua Elhanol 


20% 


HHM34a 


^ to 100% 



EXAMPLE 4 

A fonnulatioD is presented as follows: 



Cbocantniion Qf Bicb PbftnnaceuticftJ Id$[«iliaiil 
(PerocfltngG is cxpfcasod oa wfw hatia) 


dlcttoAul 


]/)% 


Pleamntc 


09% 


SodiDin Uuiyl Sulbte 


. 1% 


Anhydrous idhAdol 


30% 


HRal34a 


q.s. to 100% 
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EXAMPLES 

A process for obtaining a forcnulation according to the 
invention is as follows. A suitable amount of calcitonin is 
weighted In a dean glass oontoiner and dissolved in dtrate 
buffer at a suitable pH. NaO, l>vcca 80 and sodium lauryl 
sulfate are added in selected ratios to ihe calcilooin solution 



u> form a homogenous sohitbn. The mixture is lyophilized 
and the dried partides are suspended io hydrofiuoroalkanc 
(HFA) 134a ia the presence of ethanol (e.g., ai 8-<20^ of the 
formulation). The formulation is Gontaincd in a pressure- 
Msis&tant coniainor which is dttcd with a metering valve. A 
composition for efEective aerosol delivery of calcitonin i« 
presented. 
We claini: 

1. A formulation for the transmucgsal delivery of calci- 
tonin to a paticut oompnsing: 

i) a suspension of dehydrated solid particles in a delivery 
medium wherein said solid particles comprise a dehy- 
dration product of calcitonin and at least one orally 
ejSeotivc membrane permeation enhancer selected fgom 
the group consisting of a sodium aDcyl sulfate, a sodium 
alkeoyl sulfate and sodium saHcylale; and, 

ii) the delivery medium comprising a fluid, the dehydrated 
solid panides being su^nded in an orally-sjooeptable 
solvent or carrier, and adapted for epray delivery of the 
dehydrated solid particles to the buccal mucDsa. 

2. A formulation according to claim 1 wherein said 
dehydrated solid particles arc lyophilized and essentially 
dehydrated calcitonin panicles. 

3. AfortnulatioQ according to claim 1 further oomprising 
a pharmacEulically acceptable surfactant deposited on said 
dehydrated solid partides for increasing the miscibility of 
the ingredients or reducing the droplet size. 

4. A formulation according lo claim 1 wherein said 
membrane permeation enhancer is RS04~M^wberein: 

a. R is selected from a group consisting of C^— Cjg alKyl 
^ C<r-^o alkenyl; and, 

b. M is an alkali metal catioiL 

5. A formulation according to claim 3 wherein said 
sur&ctant is a nonionic surfactant. 

A formtdation according to claim 1 wherein said 
solvent or carrier is selected from a group consisting of 
ethanolp glyarolp glycol, propylene glycol, polyethylene 
glycolp sorbitol. Vitamin E, derivatives of Vitamin E and 
polyvinylpyrrolidone. 

7. A fonntUation according to claim 1 wherein said 
membrane penneaiion enhancer is sodium lauryl sulfate, 
said suri^ctant is a polyoxyethylene ether surfactant and said 
solvent is ethanoL 

8. A formulation aocotding to Claim 1 wherein said 
membrane permeation enhanoBr is at least one of sodium ' 
lauryl sulfate or sodium salicylaic, said surfactant is a 
polyozyothykne and polyoicypropylBne block cepolyzner 
sur&Gtant and said soWcnt is echanol. 

9. A formulation according to claim 1 wherein said 
membrane permeation enhancer is at least one of sodium 
lauiyl sulfate or sodium salicylate said surfactant is a 
polyoxyethylene sorbitan monolaurate. polyoxyethylene 
sorbitan monooleatCp surfactant and said solvcni is ethanoL 

10. A formulation according to claim 1 which further 
comprises a propcUant. 

U. A formulation aooording to claim 10 wherein the 
ptopellant is HPA 134a or HFA 227. 

12. A formulation for the oon-invasivc delivery of cald- 
tonin comprising, 
i) substantially aqueous free particles of calcitonin mixed 
with at least .one of a pemeaiion enhancer selected 
from the group consisting of a sodium alkyl sulfate, a 
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sodium alkenyl sulfate and sodium salicylate and a 
surfactant; and, 
ii) a delivery meduim comprising at least one of a 
suspending media or a phanDaccutically-acceptablc 
ptopellant; 5 
the substantially aqueous foe particles being suspended 
\vithiD the delivery medium to define the formuIalioD 
adapted for Qon-invasiYe delivery lo ibc patient's 
targeted site wfacrc the permeation enhaoccr modi- 
£es the buccal mucosa to initialc or enhance absorp- 
Hon of said calcitonin. 
13. A process for preparing a formuladon for use lo 
delivering calcitonin lo the buccal mucosa of a paticnlf the 
pnxxss comprising the steps of: 

i) obtaining a quantity of said caldionin; 

ii) dissolving said calcitonin in a pbannaceutically accept- 
able buffer to form a solution with a pH from about 3 
to about 8: 

iii) mixing said solution with at least one pharmaceuti- 20 
cally acceptable surfactant and at least one orally 
cScctivc membrane permeation enhancer selected from 
the group consisting of a sodium alkyl sulfate, a sodium 



112 B2 

8 

aikenyl sulfate and sodium salicylate to form a homog- 
enous solution; and, 
iv) tyophilizing the homogcaeous solution lo form dehy- 
drated solid paiticles compnsing calcitonin mixed with 
said surfactaat and said permeation enhancer. 

14. The process of daim 13, further comprising the step 
of dispersing said dehydrated sob'd particles containing 
calcitonin in suspending media or a pharmaccutiqally 
acccpublc propellanL 

15. A process according to claim 13 wherein the bufiier is 
a citrate buffer, the absorption enhancer Is sodium tauryl 
sulfate, the surfactant Is IWeen 80, and the propellant is HFA 
134a. ■ ' 

16. A process according to claim 13 wherein the buffer is 
a citrate buffer, the absorption enhancer is sodium lauryl 
sulfate, the surfactant is polyethylene glycol sorbitan 
monoblcale, and the suspending media is ethanol. 

17. A fiormulalion according to claim 1 wherein said 
calcitonin particles were produced by lyopbilization of a 
buffered aqueous calcitonin solution. 
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heparan sulfate (hep'a-ran). Hcparitin sulfaie. 

heparifi (hep'a-rin). Heparinic acid: an atiticoagulaitt principle that 
is a component of various tissues (especially liver and lung) and 
mast cells in man and several mammalian species; its principle and 
active consutueni is a mucopolysaccharide comprised of D-glucu- 
rontc acid and i>glucosamine. both sulfated, in linkage, of 
molecular wdghf 6,000 to 20,000. In conjunction with a serum 
protein cofactor (the so^alled heparin cofactor)i h. acts as an anti- 
thrombin and an antiprothrombin by preventing plaielei agglutin- 
ation and consequent thrombus formation; ir also enhances active 
ity of "clearing factors" (lipoprotein lipases). 

heparinic acid (hep-a-rin'ik). Heparin. 

heparinize (hep a^rin-u). To perfom therapeutic administration of 
heparin. 

heparttin sulfate (hep'a-rit-inX Heparan sulfate: a heteropoly&acch- 
aride that has the same repeating disaccharide as heparin but with 
fewer sulfates and more acetyl groups. 



infect (in-fekt') [L. in- £rcfO, pp, -feews, to dip into, dyci corrupt* in- 
fect, fr. ia + fado, to make]. 1. To enten invade, or inhabit another 
organism, causing infection or contamination, 2. To dwell inter- 
nally, endoparasiticallyk as opposed to externally (infest). 

infection (in*fek'shiin). Endoparasitism; muldplication of parasitic 
organisms within the body^ multiplicauon of *'normar' bacterial 
flora of the intestinal tract is not usually viewed as i. 

treat (tret) (Fr. rra/rer. fr L. iracro. to drag, handle, perform]. To 
manage a disease by medicinal* surgical, or other measures: to care 
for a patient medically or surgically. 

treatment (tret'menr) [Fr. traiment (see treat)]. Medical or surgical 
management of a patient. See also therapy: therapeutics. 

tbtf apy (ther'a-pe) (C. dberapei'a. medical treatment]. Therapeusis 
(2); tberapia (1). 1, The treatment of disease by various methods. 
Spe also therapeutics. 2. In psychiatry, and dinicaJ psychology, a 
short term for psychotherapy. See also subeotries under psychi*- 
thcrapy; psychiatry; psychology; psychoanalysis. 

prophylaxis, pi. prophylaxes (prd-fi^ak sis. -s&) [Mod. L fr. G. 
prO'Pbylasso, to guard before, take precaution]. Prevention of dis- 
ease or of a process which can lead to disease. 
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